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5b3-f 




f^'^n *7ji 
DJU, /4 


OS 


Co2+l 


0.79 


1490 


26 


Sb5-i- 




D4U. /'*| 


66 


Co2-4i 


0.89 


1490 


27 


Pu3-i- 


1 14 




0/ 


Co3+l 


0.69 


1490 


28 


Pu4+ 


1 


Ooa.9 


o8 


Co3+h 


0.75 


1490 


29 




0.86 






V3+ 


1.04 


1520 


30 


AI3+ 


0.68 


660.37 


70 


Sc3+ 


0.88 




31 


Ba2+' 


1.49 


725 


71 


Fc2+I 


0.75 


1540 


32 


Sr2+ 


1.32 


769 


72 


Fe2+h 


0jg2 


1540 


33 


Cc3+ 


1.15 


799 


73 


Fe3-H 


0.69 


1540 


34 


Ce4+ 


1.09 


799 


74 


Fe3+h 


0.79 


1540 


35 


Afi3+ 


0.72 


817 


75 


Pd2* 


1 


1550 


36 


As5+ 


0.6 


817 


76 


Pd»4- 


0J9 


1550 


37 


Eu2+ 


1.31 


622 


77 


Pd4+ 


0.76 


1550 


38 


Eij3-^ 


1.09 


822 


78 


Lu3+ 


1 


1660 


39 


Ca2+ 


1.14 


839 


79 


TO+ 


1 


1660 


40 


La3+ 


1.17 


921 


80 


ri3+ 


0.61 


1660 
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[0 0 3 4] 

1 0 $:Jfebfet)®. MC^AT@«M1 1 SrrA'bT'^M^g 1 2 

[0 0 3 5] 

mz^\^xmmmthxmm^nx\i^^^(Dit. -e^^^^M-r -sr^v^^RTtg-e 

feSo MX-liA 1, Mg, S i, N b, T a, T i, Z r. Y, Ge^CD^^bi^ 
#M*fc^iS•^^fl:^^*^e>:&S*^i^^M> Al, B. Nb, Si, Ge, Ta, 

Ti, z Tm<^^^tm&^\>^ii^mit^tf^^^jt^umm. zns, Pbs^®a 

-fbi^, Z n S e^(Z)i2 l/^-fbi^, S i C^CD^^I:^, C a Fg, LaF^©:7^y 
^t^. ^-5V^^irtle>©ra(Z)^^'^#, M^liZ nS-SiOg. ZnSe-Si 

m V^ 5 r t A^T' ^ -5 o 

[0 0 3 6] 

;5l!fMlC«, bT^MA*fflV^e>tt, Au, Al, Ag, Cu. Ni, Cr 
, Pd, Ft, Si, Ge^SV^^*, ^tl^(Dm(D^±ilVX A n - C r , Ni 
-Cr, Al-Cr, Al-Ta. Al-Ti, Ag-Pd, Ag-Pd-Cu 
, S i -W, S i -T a^$:M^^-2>Z: tA^-^^So 
[0 0 3 7] 
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[0 0 3 8] 

- ^•^l^rJJ'^Mf^*^ e> 3& -5 M?tMI4 2: M v^ S r ^ S o 
[0 0 3 9] 

ii>^< i:t)-:&®MraJc#®Jil 4, 1 5 ^156^T'^S„ #®»i:b 

T{i^'fl:^,^^M#>, mtmfi'mnX\r^:S>. Mx.«, Oe-N- (O) , a 
1-N- (O) , S i-C-N. S i -C^$:Mv^Sr ^>^)'l?^So iH^M^^T 
=^J\yyr7.^miz:^^il^(D^m.UA a $:MH^^MJC^Sil^<D3t®jRA c J; U 

fe*sM6uic/h3 < •t^r=.m(D-j5miL i^xmmmo^^mumm 1 (o^^rnxz^m^tm 

[0 0 4 0] 

^Mf:^ M V ^ S r t ^ S „ MM M ^ b T ld:_hizEcD S:-^<D**JgmnTlgt? 
feS*^. S i Og/Z n S - S i Og/S i Og® J:^ lC®^^®MJ5:€>^m#^]^ 

So 

[0 0 4 1] 
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•t-sr MAi^vrj^*^ ha>x7\"^y ijf D Dcy^A^y ■$( v y^. 

m^-tf-Amip, mmiummm. cvd, -r;r>yi^-7=-'f >^^^od:&^$:mvn 

[0 04 2] 

M^li, G e e i: s b i:A 1 $:ji^)&tI-^-e@i;?);^=fo® $:MV^SZ1 i:}?)^-^^ 

0^ilD%CD^S^$:Dadh-r-5 Dad= D im^ Ddf x 1 . 5 ilf -So J^^T^ J: 

»; 65 2: =t) o t *f6 ^ S: # L < f -5 o 
[0 0 4 3] 

[^JSM] 
(HJgMl) 

^^ghbT^^O. 6 mm, il:#12 0 mm, 1 5 mmO^W" X iJ7 

i'ilbT^^ 7 0 nm, ^tg|J©i{iIO. 7 4 /t m, ^>F^©$MO. 
7 4 /i mOIHIi£!i^}&U5l^^MJC?^^$tiTVAS. MM"^ S:iH^:S:^-r -5 7t«?)® 

&M^h^i&-e^So ^«_tlC, 1 5 0 nmODZ nS : 20mol%SiO 

2 0 nmOG egS bgT egA 1 0. 5^^, j?:S5nm©GeN 
^$40nm(Z)ZnS : 20mol%Si Og-^SM, 6 O n mCD 
A 1 9 7 C rg-^^HMS^JiRr^J^^Ufco -^MMlCtt, Z n S-S i OgMIS^? 
->5fyhS:MVN, A^:;^J*;^S:X>'^•y ^^Xii-rsv^^ hn>>^.y\-^y ijr^, fB^ 
M^>KtifMlc{i^ti-€'ti®-^^^->if h 5:Mv^, A r X y ^jr i: f 
^"DOysJ^V 9^^. #MM®J^^lCliG e 3?->^y h $:MV%, A r ^ Ng:??/ 
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[0 0 4 4] 

\mmm2) 

^^IS^g^fCGegS bgTegAl x(DM^^"eA : x=0, B:x = 0. 2 
, C:x = 0. 5, D:x=l, E:x=1. 5, F: x = 2. G : x = 2. 5 
, H:x = 3. (Z)8aS(Z)$Jf4^M5:DCXA^:/ ^^^iCi: yj^^bifeo ^-7.M 
S^Srl X 1 O-STo r r ^L/> Ar Sr^AbTl X10-3Torri:Lfc 
^#1?. 5f;y- Ki: ^ 1 0 O mm(D-^^^5r->^-; h^lCl 0 0WcD/\*»7-^©A 
2 0 nm®^m$:?^^Lfc„ Z.t\.ib<DUM^ 5 0 t;/:9^0D#?a5t^-ein 

[0 04 5] 
[^3] 





A 


B 


C 


D 


E 


F 


G 


H 


Ai ses 


0 X 


2.2 X 


5.3 X 


10 X 


U.3 X 


18.2 X 


21.7 X 


25 X 


Tx 


18{rc 


183°C 


189"C 


20(rc 


22rc 


25rc 


305"C 


35(rC 


Tcry 


<^ 








o 


A 


X 


X 



[0 0 4 6] 

hgS[®l 0%T'feoT, #MJf4T'A lM^;&'^S-lF:?<I5ffi$:Jli;?)S^liDdf{c*fLT 
, A : 0, B : 0. 2 XDdf, C : 0. 5 X Ddf, D : Ddf, E : 1 . 5 X Ddf 
, F : 2 XDdf, G : 2. 5 XDdf, H : 3 XDdfe&y, A 1 

(D-^Wm-mz^^^^^^lt^ A : 0%, B : 2. 2%, C : 5. 3%, D : 1 0 
%, E : 1 4. 3%, F : 1 8. 2%. G : 2 1 . 7%, H : 2 5%l?feS„ 
[0 0 4 7] 
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mt.}l%lZM<^^^ti>'t>tf'^r:Lo m^lZlt. 7 0 n s&.T'Vm^mithtc.m^ 
1 0 O n s &.T(Dm^^O. 2 0 0 n s JgAT©^-^^ A, ^tlJe^±*^:^^)^S 
S-^S:X-e^bTV^So h;^^ 1/e 2T'^bfc#-^. 3^^(DD 

VD-RAM7?MV^e)t^TV^S5fe^^^iM;R;^^6 6 0 nm^ M^^Uy yC(DN Aifi 
0. G-V^^tf'^. MM^lZltO . 9 5 /ctm@^{C;&So r.<Z) Iz-if h ;()^ 

D V D - R A M {C ^ -r ^ ^ M 6 m / s im S b T V ^ S 5^ X ^ S: m S ^ ^ 
^.t-e 1 6 0 n s 0(Z)7^^ 3^fT©DVD-RA 

IgT'feSo ©®-5=W ^^J&^li. $ ^ilCl^jlO^^ii^l 2 my s &,±(D^mz^ 

[0 04 8] 

±s&MMmi (D:&mzmmm2<Dm^-kmmv. 8>Bc<^3t5^^x^A~H$:M 

l^-if 3r>f K*^e>|gb:t5t?^$:NA 0. 6 cD>^^^^'>X^-^t^^^^$:Mv^ 
T7=>r Xi^Jttcm3febfc„ 3®!^, 04 lC^i-J:e)lC, 3 T#■^*^P> 1 IM-^* 

v(Dm^^mzMi^hr:L-^}v^j'^jv>t.m.m^Mmhr=.8- 1 emm:^^ (t^^y h 

0. 3 fiLm) •V:^-^^^ VmB^n^t^. tr-i57A°'7-, A4r:^^^V- 
A>f T^ACr-S: RT^i: LT, 3 TfH^^r^f V^, r (Z)_htCl^ C/^C'-T' 1 1 TfB 
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ffi « A 1 ^inigS;?)^^^^ RS ® il^ D df a: -gt-r ^ IC# P> ti S 3 i: o 

fee ^fc, Aimmt)m^!Km(Dmm.&.±\zrj^'oX^^ i. 5f^®s^;e®^i± 

[0 0 5 0] 
[^4] 



Ge2Sb2Te 555K«!'<0 A 1 2iiet7=^:Xi5'tttg©H« 





A 


B 


C 


D 


E 


F 


Q 


H 




0 X 


2.2 X 


5.3 X 


10 % 


14.3 X 


18.2 X 


21.7 X 


25 X 




10.5/4.5 


10-5/4-5 


10.5/4.5 


10-5/4.5 


10.1/4.6 


10.0/4.9 






irrir 


nitf 


ntf 






mV 








C/N 


50 dB 


51.5 dB 


52 dB 


52.5 dB 


52.5 dB 


52.5dB 


52.0 dB 






25dB 


30 dB 


34 dB 


35 dB 


29 dB 


21 dB 


10 dB 






3x10^ 


1x10^ 


>1X105 


>lxio5 


ixiqS 


2x104 
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±mmMmim^m'm<Dmm.^ (GeXe) x (SbgTeg) l-xi:b, x(Z)fa 
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*-ro. 2%i:0. 5%l:^fV\ ^^1^0. 5%®M^T'1%. 1. 5%, 2%, 

2. 5% ^^{b^iirfc, ^giE^fflii, mmm2 tmmm3x*mvr=.:^mizm 

•o. l©v^^H^'^^:5^^3^)M#^4^^^H. i-:&t?-bi 5 0 n sje^T® i/--ifMMT-^ 

0^fbRTtg3&»DigM®^Hi: Lite 
[0 0 5 2] 

dflt (GeTe) x (S bgTeg) 1-xM 2 jn^i^M® G e T e M*^ ^ S bgTeg 

[0 0 5 3] 
[^5] 





(GeTe) X {Sb2Te3> l-x'scD^^^AiaSinaea 




NaCl «5S^flg^ 


3i!iE3gEi(D 
AljRS: D1 






0 


1B.7 X 






Sb2Te3 ^<Z>^,flD 


0,1 


16.1 X 


0.2 X^D1^24.0 X 


3.0 X^ 02^16.0 X 




0.2 


15.4 X 


0.2 XgD1^23.0 X 


3.0 X^D2^15.0 X 




0.33 


14,3 X 


0.2 X^D1^22.0 X 


3.0 X^D2^14.0 X 


GeSb4Te7 


0.5 


12.5 X 


0.2 XgOl^19.5 X 


2.0 X^D2^12.5 X 


GeSb2Te4 


0.67 


10.0 X 


0,2 X^DI^IS.OX 


1.5 X^D2g11.0 X 


Ge2Sb2Te5 


0.8 


7.1 X 


0.2 XgD1gl1.5 X 


0.5 X^D2g 8.5 X 




0.9 


4.2 X 


0.2 X^DI^ 6.5 X 


0.2 X^D2^ 4.5 X 




0.91 


3.8 X 


0.2 XgDIg 6,0 X 


0.2 X^D2^ 4.0 X 




1 


0 X 
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[0 0 5 5] 

(ll:^M5) 

||JgM4 ^^'lCV-^;50. 3 Am<D#.— M^Sl^^I-^S: 1 0 0 0 0 IhI:*- 

-A^-r hsB0bTCNit^M^L;t^, ?a^9 ox; • MM 8 0%RH(DmUW 

IZ2 0 ommtkuvr^^. m— h^^ y ^ (DCNitikm^vt^o ^^m^meiz^-r 

„ ©ttM®CNjt;&^5 0 d B^Jil?, 2 0 0 ^K<D:&n5£M^lc<fc o 

T%CNifc®i£T}6U d Bj;^T-efeo:tr if, OM^OCNifc>5i^5 0 d Bje*_h 

T'l 0 omm(om^^^-^cNit(D^rti^3 dBjeAT-e^o^^i:, Att:ga^c 

NJtliS 0 d BJ^_hT'feofe;?)^, MM^CD^^S d BJ£4Ji®CNj:biST*'liM 
^tlfc^t. y<lt^mi 0 0 0 0IlI®:t-A^-r b©KlCCN*^{ST-rS#®^ 

[0 0 5 6] 

tme} 



A 1 5Sftl$:fT^fe (GeTe) x (S b 2 T e 3 ) 1-x mv^-f >^ ©iDSStSfe^* 



X 


0 


0,1 


0.2 


0.33 


0,5 


0.67 


0.8 


0.9 


0.91 


1 




A 


A 


O 


O 




@ 




@ 


X 


X 



[0 0 5 7] 

±mMMm^(Dmmm(Dm^^ (GeTe) x (B lgTeg) l-xt:hXmm(D 
[0 0 5 8] 

±tEMMm4<Dmmm(Dm^^ (GeTe) X (MgTeg) 1-x (M : S b i: 
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[0 0 5 9] 

m.mM<Dm^^ (OeXe) 0.8 (552X63) 0.21Z7 %<D A I ^ia^n-otc 

[0 0 6 0] 
[^7] 



7--f 


A 


B 


C 


D 


E 


F 


G 


H 




OX 


0.1 X 


0.5 X 


1 X 


3 X 


5 X 


10 X 


20 X 


C/N 


51.0 dB 


51.0 dB 


52-0 dB 


52.0 dB 


52.5 dB 


52,5dB 


49.5 dB 


45.0 dB 


nif 


11.5/5.0 
vM 


11.4/4,9 


11.1/4.6 


10.8/4.4 


10.5/4.1 


10.0/4.0 


10.0/4.2 


10/4.4 
nflf 



[00 6 1] 

i:LT^i•^':^->^^(DJav^^^;5)^e,V. S, Si, P, Se, Ge, Mn, Re 
> Al, Co, Te, Cr,Ni, gfe *®^^V^5T:^i: L/T S b , Pu, Mg, A 
1, Ba. ^LTrti^ilMlcAg. Pb, S n $:3@tK. -etl^n 5 %^ijab 
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[0 0 6 2] 

cmmmi p) 

t LxitT e n t.ijKmm^mM<Dm^mm^mmm.i:mm.'r^7i.miivx. s n 

[0 0 6 3] 

m^. ^^^m^^tim^ii'e^xr^\.^m^ii^:^^(Dit. mzMM*^rji<^ 

e J± 4 b -^--r h JC, ^tl^^i:^^-:?^|5fS (vacancy) }i4 a-^-^r h ^ dS^b, M^iZ 

[0 0 6 4] 

(HiSMl 1) 

±B&m:mm4(Dmmm(Dm^^ (GeXe) x (AlgTeg) l-x (x = 0. 6 

7, 0. 8) thxmmm^mmv. :r.tiiz\y~^mM^n^xm^&ts:m-m 
^mr^. mmmsizmi:>xv=^ :;^^jim^wmvt^i:z:?>. i^jig m/s -ecD^r 

Lt^y^^ Ts^xit. \f^'m(Dm^iz^mmmmti^ i o %@^i^< - ^j^j'^mm 

[0 0 6 5] 

[|§P>gcD?iim] 
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1 TeM^ 

2 G e 
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4 ^^^P(& 

5 a« 

6 la^® 

7 ^M® 

8 -KSM 

9 ^mm 

I 0 >i--7tz3- bM 
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1 4 nmm 
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1 6 ^PRiRM 

17 ^^iM-ffi^MM 

18 ^mm 

1 9 #MM 

2 0 JS^^I5{S5:ai?)-2>Md^ 
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1 2 
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-7 
5 



1 1 w.^m 
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■^7 
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1 0 

9 

a 
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6 
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12 11 

^8 
1 5 

1 4 If ®« 
^7 



(9) 



1 2 
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J 

D 



JT 



I 



(2) 



1.5T 0.5T 




^0^ 



(3) 



5T- n 

1 1 TKju::^ 



1.5T 0.5T0.5T 

JUUliL 

0.5T 0.5T aST 



0.5T 



n 
I I 
I I 
1 I 
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